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ABSTRACT: Paleoenvironmental study of Oligocene to Early Miocene sediments of  Greater UghelliDepobelt 
Niger Delta Basin were carried outusing foraminiferal micropaleontology as geologic tools.Fifty (50) ditch cutting 
samples ranging from 20ft.-11,820ft (6.09m-3603.7m) was used with the aim of establishing thepaleo-environment of 
the well. A total of twenty six (26) foraminiferal species were recorded, most of the species recorded are calcareous 
and arenaceous benthic foraminiferal species while planktonic foraminiferal species are generally scarce in the well. 
The non-recovery of planktonic and the general poor recovery of foraminiferal species might be due to environmental 
factor.The foraminiferal abundances revealed two varying depositional environment which are Continental to 
Marginal Marine and Proximal to distal Inner Neritic environment. These deductions were based primarily on benthic 
foraminiferal assemblage, their abundance and diversity. The presence or absence of planktonic foraminifera also 
helped in deciphering open ocean environments.The Continental to Marginal Marine setting range from 1640ft to 
11,100ft due to  non-recovery to rare foraminiferal species recorded within this interval while the Proximal to Distal 
Inner Neritic ranges from 11,160ft to 11,760ft with the presence of few foraminiferal species  consisting of rare 
benthic foraminiferal species and scarcity of planktonics foraminiferal species indicating deposition in a shallow 
water, suggesting sediments deposition is fluctuating between proximal to distal Inner Neritic. 
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The Niger Delta is the most significant hydrocarbon 
province on the West African continental margin. It 
lies mainly in the Gulf of Guinea to the southwest of 
the Benue – Trough and constitutes the most 
important Cenozoic deltaic construction in the south 
Atlantic. Because of its petroliferous nature, the 
economy of Nigeria depends largely on the oil and 
gas derived from it. The Cenozoic Niger Delta is 
situated at the intersection of the Benue Trough and 
the South Atlantic Ocean where a triple junction 
developed during the separation of South America 
and Africa in the Late Jurassic (Whiteman, 1982). 
Geologically it is found in the Tertiary period in the 
geologic column. The combination of source rock, 
lithologic types, structures and thermal history of the 
basin are favorable for the generation, accumulation 
and retention of hydrocarbons Whiteman, (1982); 
Stacher, (1995). The use of lithofacie and 
biostratigraphy as tools and components in evaluating 
sedimentary pile and basin analysis has become 
increasingly important in recent times as seen in 
works by Bolli, HM. and Saunders, JB (1985);Haq, 
BU (1987);Kennet, J and Srinivasan 
MS,(1983);Fadiya SL,( 1999);Chiaghanam, et al., 
(2013). 
 
Biostratigraphy is an essential tool for dating rocks 
and identifying the biotic record through time and is 
necessary for establishing temporal correlation, 
reconstructing paleogeography, paleoenvironmental 
reconstruction as well as recognition of oil and gas 
deposits and intervals. It is essential to the petroleum 
industry as a tool for defining geologic constraints on 
prediction of exploration risk and modeling reservoir 
simulation. Allmon, (1993) stated that paleontology 
is still a necessary geologic tool because the geologic 
time scale is based on fossils, fossils are still the 
primary tool for dating sedimentary rocks and fossils 
records the history of life and environmental changes. 
 
This study is aimed at establishing the 
paleoenvironment of sedimentary succession 
penetrated by the drill. The specific objective is to 
identify the foraminifera contents as well as establish 
the foraminifera diversity and abundance. The well is 
a well drilled to a total depth of 11,820 ft. It is 
located in the Greater UghelliDepobelt of  Niger 
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Niger delta stratigraphy: The Tertiary Niger delta 
complex is divided into three formations, 
representing prograding depositional facies that are 
distinguished mostly on the basis of sand-shale ratios. 
They are the Akata, Agbada and Benin Formations.  
These formations have been reviewed as described in 
Short and Stauble, (1967) and summarized in a 
variety of papers Avbobvo, (1978); Doust and 
Omatola, (1990) ; Kulke, (1995) etc.  
 
Fig. 1: Map showing Location of the Well Niger Delta 
Nwozor, et al.,( 2013) 
 
Benin Formation:This is the uppermost unit in the 
basin and predominantly (over 90%) sandy with 
isolated clay/shale intercalations. The sands are 
coarse grained, granular, poorly sorted, subangular to 
well rounded. They are white or yellowish-brown and 
contain thin lignite streaks and wood fragments. The 
sediments are of continental to deltaic plain origin. 
The sands and sandstones may represent point bar 
deposits, channelfills and natural levees, whereas the 
shales may be interpreted as backswamp deposits or 
ox-bow fills. The Benin Formation is thicker in the 
central onshore part of the delta where it reaches 
about 2,000m Avbobvo, (1978) and thins outwards 
towards the delta margins. It ranges in age from 
Oligocene to Recent. 
 
Agbada Formation: This unit comprises cyclic 
sequences of alternating sands (fluviatile, coastal, and 
fluviomarine) and marine shales. Two (2) distinct 
intervals are easily recognizable: an upper sandy unit 
with minor shale intercalations and a more marine 
lower unit in which the shaly sections become 
prominent. The sandstones and sands are very coarse 
to very fine grained, unconsolidated or slightly 
consolidated and poorly sorted. Lignite streaks are 
common. The shales are grey and dense at the base 
becoming markedly sandy and silty upward. The 
Agbada Formation is up to 4,000m thick in the 
central part of the delta, thinning seaward and 
towards the delta margins. Known age ranges from 
Eocene to Recent. 
 
Akata Formation:This is the basal unit of the Niger 
Delta complex. It consists of uniformly developed 
shales deposited in an open marine environment. 
There is the presence of some sand beds considered 
to be of continental slope, channel-fills and turbidites 
Weber and Daukoru, (1975). The formation is largely 
undercompacted (overpressured). The actual 
thickness is not known due to inability to penetrate 
the formation fully except on the basin flanks. The 
age span is Paleocene to Recent. 
 
MATERIALS AND METHOD 
Fifty (50) ditch cutting samples were selected and 
collected at different interval from depth of 20ft. 
(6.09m) to 11,820ft. (3603.7m) because of their shale 
facies content. The samples were utilized for 
foraminifera analyses. They were analyzed under the 
microscope for their foraminiferal content. 
Foraminiferal Sample Preparation:The sample 
preparation was carried out following the 
international standards given below. 
 
Materials: Sieves, distilled water, water jet: 
Procedure: Having observed all safety requirements, 
20gm of each sample is weighed (using a Mettler PC 
440 digital balance) into each sample bowl. 
 
Depths on samples are correctly transferred to clean 
aluminium sample bowls. 30ml of kerosene is poured 
into sample while still hot to soak for two hours. 
Drain out kerosene and soak sample in water.20% 
Hydrogen peroxide is then poured into the sample for 
about 10minutes. Each sample is then washed over a 
63 microns sieve with water from a hand directed 
water jet. The residue collected from the sieve is 
replaced in the sample bowl and dried on the hot 
plate. The residue then sieved over 20 and 80 mesh 
sieves for the coarse and medium fractions while the 
finest residue in the receiver is treated as fine 
fraction. The coarse, medium and fine fractions are 
then stored in properly labeled sample phials for 
onward transfer to the pickers and analyzers. 
 
RESULT AND DISCUSSION 
Foraminiferal Abundance:Foraminiferal assemblage 
over the analyzed interval is generally poor with 
some barren intervals. A total of twenty six (26) 
foraminiferal species were recorded, most of the 
species recorded are calcareous and arenaceous 
benthic foraminiferal species. Planktic foraminiferal 
species are generally scarce in the well. The non-
recovery of planktic and the general poor recovery of 
foraminiferal species might be due to environmental 
factor. 
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distribution, abundance and diversity chart of the 
recovered Forms are presented table 1.  
 
 
Table 1:Presentation of foraminifer’s results 
S/N DEPTH(FT)  SPECIE NAME   SPECIE COUNT TOTAL COUNT 
1 1640-4560 - Barren 0 
2 4620 Eponides cf. eshira 1 1 
3 4680-4820 - Barren 0 
4 5040 Floriluscostiferum 1 1 
5 5100-6340 - Barren 0 
6 6400 Arenaceous indeterminate, 1 2 
Trochammina sp. 1 
7 6520-7300 - Barren 0 
8 7440 Arenaceous indeterminate 1 1 
9 7620 Foraminiferal indeterminate 1 1 
10 7800 Planktic indeterminate   1 2 
Arenaceous indeterminate 1 
11 7860-9560 - Barren 0 
12 9620 Planktic indeterminate 1 1 
13 9680 Florilusatlanticus 1 1 
14 9740 - Barren 0 
15 9800 Nonionellatugidus 1 1 
16 9920-10760 - Barren 0 
17 10900 Poritextulariapanamensis 1 1 
18 11040-11100 - Barren 0 
19 11160 Quinqueloculinarhodiensis, 1 10 
Spiroplecatamminawrightii 2 




Cancris oblongus 1 
Nonioncentrosulcatum 1 
20 11280-11580 - Barren 0 
21 11640 Arenaceous indeterminate 2 2 
22 11760 Spiroplectamminawrightii 1 2 
Alveolophragmiumcrassum 1 
        26 
 
 
Fig2: ForaminiferaAbundance Pattern 
 
Paleoenvironment: Foraminifera  
Micropaleontological characteristics was used to 
enhanced the deductions of  two varying depositional 
environments over the analyzed interval of  the well, 
which are Continental to Marginal Marine setting and 
Proximal to Distal Inner Neritic environment based 
on the abundance and diversity of certain ecological 
groups of foraminifera and lithological characteristics 
of the sediments. 
 
These deductions were based primarily on benthic 
foraminiferal assemblage,their abundance and 
diversity. The presence or absence of planktic 
foraminifera also helped in deciphering open ocean 
environments. 
Details of the paleoenvironmental interpretations: 
 
Continental to Marginal Marine setting:This 
environment is interpreted for paleoenvironmental 
zone which covers from 1640ft to 11,100ft of the 
well.The non-recovery to rare foraminiferal species 
recorded within this interval suggests that the 
environment is unsuitable for the colonization of 
foraminiferal species probably as a result of high 
energy of the environment. A probable Continental 
environment to Marginal marine environments is 
suggested. 
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Proximal to Distal Inner Neritic:This is a subdivision 
of  marine environment that lies within 0-50m on the 
continental shelf .This environment is interpreted for 
paleoenvironmental zone which covers from 11,160ft 
to 11,760ft of the well.The presence of few 
foraminiferal species consisting of rare benthic 
foraminiferal species and absence of planktics 
foraminiferal species indicate deposition in shallow 
water, suggests sediments deposition was fluctuating 
between proximal to distal Inner Neritic 
 
Conclusion: The foraminifer’s analysis of Oligocene 
to Early Miocene sediments of Greater Ughelli 
Depobelt Niger Delta Basin was used to determine 
the paleoenvironment of the studied section. The 
sample intervals analyzed yielded about twenty six 
(26) foraminiferal species, most of the species 
recorded are calcareous and arenaceous benthic 
foraminiferal species while planktic foraminiferal 
species are generally scarce in the well. The presence 
of few foraminiferal species consisting of rare 
benthic foraminiferal and scarcity of planktics 
foraminiferal species indicating deposition in a 
shallow water, suggesting that the sediments 
deposition is fluctuating between proximal to distal 
Inner Neritic. 
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